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D E S I G N E D E X P E R I M E N T S
Considerable attention has been given to using designed experiments in simulation experimentation. Burdick and Naylor [4] , H u n t e r and N a y l o r [ 7 ] , M i h r a m [ 9 ] , and
Schmidt and T a y l o r [ 14] p r o v i d e e x c e l l e n t t r e a t m e n t s of this subject. M o s t of t h e s e
w o r k s s u g g e s t the use of a s e q u e n c e of f i r s t - Table III gives the design points and responses for a simplex lattice design for the (R, r, T) inventory problem.
Comparison of the Two Designs
To provide a comparison of the two designs, the data from Tables II and III were employed in a "canned" multiple regression package to fit quadratic equations of the form given by (8). The resulting equations were then used in formulating the constrained optimization problem which was solved using the "canned" pat-
The results of these studies were tern search. Disadvantages of the simplex lattice design are as follows:
1. It does not possess optimal statistical properties, such as minimum bias and minimum variance.
Furthermore, no attention has yet been given to describing the mathematical properties of the design.
The orientation of the simplex in the factor
space is left to the judgement of the experimenter.
(The vertices of the design given in Table III In Table IV, 
Sectional Search
Perhaps the simplest direct search method is that in which only one variable at a time is changed. By keeping n -1 of the n variables fixed at some level, the remaining variable can be altered over its range. This proces's is repeated until an optimal solution is found. where S is the set of all points in the simplex other than X . w Figure 3 shows the progress of the standard sequential simplex search technique for a simple two-dimensional problem. Figure 4 shows the progress of the accelerated method for the same problem. Table VI Moreover, the maximum profit in block 6 was less than 0.6 percent higher than that in block 5.
Comparison of Search Methods
Of the three search methods examined here, the accelerated sequential simplex procedure yielded the best solution to the example (R, r, T) inventory problem. With respect to search efficiency, the simplex and sectional search procedures each required six sequential blocks, compared to eight blocks for the gradient procedure.
The results are conditioned, however, on the somewhat arbitrary criteria which were used to stop the search.
The initial experiments by each procedure produced solutions that violated the lost sales constraint; however, moves that gave improved values of the objective response Yo also reduced the extent of lost sales constraint violation. This outcome is not surprising, considering the relatively high cost of a lost sale. This is not the most realistic situation one could encounter, however, and the example problem is defective in that regard.
To summarize the procedures to apply in the face of constraints, the foremost rule is to initiate the search in the interior of the feasible region. The three search methods could then operate in the following ways:
1. In gradient search, select as a point along the gradient direction that point which yields the maximum value of the objective response Yo without violating a constraint. The gra~ dient-determining block would then be performed to establish the best direction from that point.
2. In sectional search, consider only those experimental points in each block which do not violate constraints, selecting that point which maximizes the objective response. There is a definite need, however, 
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